I92              CHEMICAL ANALYSIS OF SPECIAL STEELS
Manganese and Iron. The filtrate from the second evaporation to dryness should now be divided into two equal portions.*
FIRST PORTION.
Phosphorus and Sulphur. Precipitate with a slight excess of ammonia. Wash the precipitate with water. Dissolve it off the filter with hot concentrated hydrochloric acid, using a little sulphurous acid if necessary. Convert this solution of the iron into nitrate; boil with a little permanganate and finish for phosphorus as in steels, calculating the percentage on a half gram basis.
Sulphur. The filtrate from the ammonia precipitation is made slightly acid with hydrochloric acid. The sulphur is precipitated with barium chloride and finished as in steels. Deduct a blank obtained on all of the fluxes and acids. If it is desired to use a larger amount of sample for sulphur, it can be determined alone on a one gram quantity without dividing into two portions.
SECOND PORTION.
Manganese and Iron; Manganese. This portion is evaporated to fumes with sulphuric acid. The iron is precipitated with ZnO and filtered out. The filtrate is finished for manganese as given for high manganese in insoluble ferro-titanium of high manganese content. (Page 52.)
The Iron. The iron and zinc oxide residues on the filter are dissolved off with hot sulphuric acid and reduced with zinc and titrated for iron in the same manner as given for iron in ferro-vanadium. (See page 29. See also page 368.)
~j"The Carbon. The carbon can be obtained by combustion of 0.5 gram of the ferro-manganese, etc., with 4 grains of red lead; or litharge is equally good as a substitute for the red lead.
* The residue in the crucible after the volatilization of the silica with 1IKI is quite likely to contain a little iron and manganese. It should S>e dissolved by warming with a little i : i IK'I and added to the filtrate from the second evaporation to dryness before the same is divided into two portions.
t The carbon of ferro-silicon should be determined on a small quantity of the material on account of the great heat generated. Do not burn more than 0.500 gram at a time. Use 4 grams of the red lead.